The purpose of this study was to determine the leading IS researchers and the universities that supply them. We reviewed publications from the seven leading IS journals (CAIS, DSS, Information & Management, ISR, JAIS, JMIS, and MIS Quarterly) during calendar years 2001 to 2005. During that time, 2,401 authors contributed toward 1,486 published articles. We believe our findings to be valuable to the field of IS research by providing a means for assessing research productivity within the IS field.
I. INTRODUCTION
High quality research can greatly enhance the reputation of researchers and their affiliated universities. Research offers visibility and prestige, as well as greater opportunities for attracting better students and faculty. Larsen and Neely [2000] surveyed AIS/ICIS placement recruiters to describe their ideal candidate when hiring an assistant or "rank open" professor. Survey questions focused on teaching, research, service, and individual characteristics. Out of 20 characteristics, personality was the most important, followed by teaching interest 1 and the number and quality of journal publications. The number and quality of conference publications ranked in the bottom 50% of the characteristics, and teaching institutions regarded them more highly than did research institutions. Obviously, Ph.D. programs have little impact on the personality of their students. However, programs can influence their students' teaching interests and publication record.
Although tight job markets are often credited as the reason for increased student publications [Crannell, 1998; Pfannestiel, 1998 ], Larsen and Neely [2000] conducted their survey at a time when there were more AIS/ICIS placement positions available than applicants to fill them. Since then, there have been more applicants than positions [Association for Information Systems, 2006; Frolick et al., 2005] .
With this study, we begin an investigation of the distribution of the top IS researchers within the academic "market".
Universities provide the greatest "supply", yet also have the greatest "demand" for IS researchers. Ph.D. granting institutions demand high quality IS faculty in order to produce their product (future IS researchers). In turn, their product meets the demand of other institutions (primarily universities). The purpose of this study was to determine the leading IS researchers and the universities that supplied them.
II. IS OUTLETS FOR ACADEMIC RESEARCH
Twenty years have passed since Culnan and Swanson [1986] first proclaimed that MIS had emerged as a distinct research field. Then, the field was so new that MIS Quarterly and the ICIS Proceedings were the only publication outlets designed primarily for information systems academicians. Journals designed for other disciplines, such as the computer, management, and organization sciences, published the majority of MIS research. Since then, the field has amassed a wide variety of outlets for IS research.
In order to determine the top IS researchers, we first had to determine the top "pure IS" journalsdefined as journals that focus exclusively on issues related to IS research. Additionally, since we were interested in recent research, we focused on journal rankings published since 2001.
The ISWorld web site [Saunders, 2006] lists five publications that meet the criteria for "pure IS" research [Rainer and Miller, 2005; Lowry et al., 2004; Peffers and Tang, 2003; Katerattanakul et al., 2003; Mylonopoulos and Theoharakis, 2001] . We reviewed each of them. However, we did not include the results from Katerattanakul et al. [2003] because they ranked journals according to citation index. There is a major flaw in ranking IS journals in this manner. When attempting to assess newer journals, there simply is not enough citation data available to provide an adequate evaluation because of the two-year time lag between the citation and the date of publication [Barnes 2005 ]. For example, the Journal of Management Information Systems (JMIS) has only been in the citation index since 1999, and Communication of the Association for Information Systems (CAIS) and Journal of the Association for Information Systems (JAIS) do not participate in any citation index. As a result, although each of these journals is highly respected, they were not included in the Katerattanakul et al. [2003] journal ranking. We therefore reviewed the more recent journal rankings that classified journals by discipline(s) of focus and/or rank according to popularity. Rainer and Miller [2005] averaged journal rankings across nine studies to derive a composite ranking of the top 50 publication outlets for IS researchers. These rankings were published over a 12 year period, from 1991-2003 . Of those journals studied, 29 were defined as "pure IS" journals, meaning that the articles within these journals were dedicated to the IS field. The "pure IS" journals are the leading journals in the field of Information Systems.
Peffers and Tang [2003] evaluated IS research journals, as well as journals that publish IS research. They identified 114 journals as "pure IS". Table 1 shows the journals that made the top ten in the Rainer and Miller [2205] and/or the Peffers and Tang [2003] lists of "pure IS" journals.
The remaining MIS journal rankings focused on respondents' assessment of the quality of journals, which cater to a variety of disciplines. We reviewed them and ranked the top 10 "pure IS journals" in their study, using the lists from Rainer and Miller [2005] and Peffers and Tang [2003] (Table 1) .
Mylonopoulos and Theoharakis [2001] surveyed members of the ISWorld mailing list to determine the respondents' assessment of the top ten research journals. Although the sample was selected from ISWorld, only 63% of the respondents classified themselves as members of the IS discipline. Results were also further broken down according to region. Table 2 lists the North American top 10 "pure IS" journals from their survey. , CAIS and JAIS ranked in the top ten at least 50% of the time. Additionally, CAIS and JAIS are both published by AIS, and anecdotal evidence shows their strong support and respect within the IS community. We therefore included them in our study.
In Search of the Primary Suppliers of IS Research: Who Are They and Where Did They Come From? by J. G. Clark and J. Warren
III. METHODOLOGY
We collected data on the composite list of the seven leading IS journals: CAIS, DSS, I&M, ISR, JAIS, JMIS, and MIS Quarterly. As expected, each of the studies ranked MIS Quarterly, ISR, and JMIS as the top three IS journals. Arguably, there is wide variance in the quality of these journals, and we did not attempt to rank the other four journals. We are interested in who publishes in them, rather than their ranking. However, Kozar et al. [2006] have criticized Treischmann et al. 's [2000] position that IS has only two "A" journals -MIS Quarterly and ISRpositing that this puts IS faculty at a disadvantage in regard to tenure, promotion, and salary increases. Dennis et al. [2006] recently compared promotion and tenure standards for IS faculty with those of other faculty within colleges of business and concluded that using MIS Quarterly and ISR as the basis for promotion and tenure is too restrictive. They suggested doubling the number of articles published by MIS Quarterly and ISR and/or adding other journals, such as JMIS or JAIS to the "A" list.
We reviewed the publications from calendar years 2001 to 2005 and collected data pertaining to the articles and authors published during that time. 2001 was the first year in which all journals in our sample published a full year of articles. Additionally, Chua et al. [2002] compared researcher productivity to a Poisson distribution. A researcher may publish several articles one year, and nothing the next. This may be attributed to a variety of causes, such as impending tenure, extended review or revision periods, publication queues, etc. The 2001-2005 period therefore accounts for all journals in our sample, as well as variability in publication rates.
We did not include letters to the editor or editorial notes. For each article published, we collected the following: journal name, issue, and year; name and number of authors per article; author affiliation, rank, degree-granting institution (if Ph.D.) and year graduated; and Carnegie classification of the current and Ph.D. granting university. If author information was not available within the journal, we searched other areas (university web sites, ISWorld, dissertation abstracts, publication databases, etc.). Using this method, we were able to obtain complete data on over 99% of the authors. Obtaining information on the year in which the authors received their Ph.D. (especially if it was not in the United States) was often difficult. Table 5 . We also included their affiliation (at the time of their most recent publication) and the university from which they obtained their Ph.D. Table 8 provides a further breakdown regarding the number of publications per journal associated with the IS researchers listed in Table 7 . 
UNIVERSITIES THAT SUPPLY THE LEADING IS RESEARCHERS
Approximately 85% of the IS researchers in this study either have or are seeking doctoral degrees. Since universities are the greatest suppliers of researchers, we analyzed the data to determine the doctoral programs that produced the greatest number of graduates who publish in leading IS journals. 
DOCTORAL STUDENTS WHO PUBLISH IN THE LEADING IS JOURNALS
Two-hundred-fifty doctoral students from 132 universities published articles in one or more of the seven top IS journals during calendar years 2001-2005. We classified researchers as doctoral students if that was their rank at, or near, the time of publication. Some researcher classifications changed with subsequent publications. For example, they may be a doctoral student in one publication and an assistant professor for subsequent publications. Table 10 lists the universities from which three or more doctoral students published articles in the leading IS journals during calendar years [2001] [2002] [2003] [2004] [2005] . Some of the publications were co-authored by at least two doctoral students from the same university. Column 2 shows the total number of publications which are authored or coauthored by doctoral students. Column 3 shows the total number of times in which doctoral students contributed toward a publication. If column 3 is larger than column 4, more than one doctoral student contributed toward the same publication. Column 4 shows the total number of doctoral students which authored or coauthored a publication. Column 5 shows the partial credit allocated to the doctoral students for their contribution to the publications in column 2. We also were interested in where these doctoral students published and with whom they published. During calendar years [2001] [2002] [2003] [2004] [2005] 227 of the 1,486 articles published in the seven top IS journals were by one or more doctoral student authors. Table 11 5 shows the number of student authored publications, as well as the number of students that contributed toward these publications. The yearly number of doctoral student publications in these journals more than doubled (33 versus 74) over the five-year period, and the number of student author contributions (36 versus 91) almost tripled. along with the lowest average percentage of doctoral student publications each year. As expected, the majority of the programs that met these criteria were from North America (13 from the United States, three from Canada). However, six were from Asian countries. How do doctoral students get their work published in the leading IS journals? We assumed that senior faculty members were their co-authors. We classified faculty within the United States as senior faculty if they had rank equal to or higher than associate professor. Other countries are not as standardized in their method of appointing rank. If we were not able to tell by title, we assumed that any faculty member with a Ph.D. for longer than seven years (time allowed to reach tenure in the United States) was a senior faculty member. We did not attempt to determine lead author. Author names may appear in alphabetical order; senior professors may appear first, regardless of their contribution; and some senior professors may appear last, regardless of their contribution. Instead, we focused on the number and academic rank of co-authors. Table 13 lists the relationship between student authors and their co-authors. Only eight of the 227 doctoral student publications were single-authored (seven in CAIS; one in Information & Management). As expected, senior faculty co-authored 75% or more of the doctoral student publications. 
UNIVERSITIES THAT PRODUCE THE MOST IS RESEARCH
The last question to answer was "Which universities produce the most IS research?" In other words, at which universities do the faculty and staff (not students) publish the most in the leading IS journals?" The dataset contained publication data on faculty and staff from 610 universities in 48 different countries. As previously stated, the sample consisted of 2,401 IS researchers and 3,559 appearances of these authors. The vast majority of the author appearances (65%) were from the United States. The countries with 10 or more IS researcher appearances are listed in Table 14 . Table 15 lists the top universities whose IS researchers published ten or more articles. The fourth column in Table 15 shows the number of times any IS researcher (excluding students) from a given university published in the leading IS journals during calendar years [2001] [2002] [2003] [2004] [2005] . Unequal values in columns three and four indicate that two or more authors from the same university collaborated on one or more publications. The last column shows the total number of authors that contributed toward these articles. 6 IS researchers from industry published the greatest number of articles. Because this category included all IS researchers not associated with a university, these results were expected. Table 15 were from North America. Asian universities represented the remainder (13%) of Table 15 . This is not surprising, given that each of the Asian universities listed has one or more doctoral programs, which increases the demand for IS researchers. In addition, Asian countries represent almost 50% of the remaining countries in the sample (excluding the United States). 
Most (87%) of the universities represented in

UNIVERSITIES THAT SUPPLY THE MOST GRADUATES, STUDENTS, AND FACULTY WHO PUBLISH IN THE LEADING IS JOURNALS
We reviewed the data to determine if any universities met the criteria combined in Tables 9, 10 , and 15: universities that supply the most graduates (ten or more) who publish; universities that supply the most published doctoral students (three or more); and universities whose faculty/staff produce the most research (ten or more publications) in the leading IS journals. Eleven universities met all the criteria, as shown in Table 16 . We do not have enough data to support our claim statistically, but it seems logical that those universities that encourage their doctoral students to research and publish in leading journals while they are still students are providing the greatest long-term supply of IS researchers. Table 16 shows the universities that are the best contributors to IS research, based on the categories of doctoral students, graduates, and faculty/staff who published in the leading IS journals. However, these are not the best overall contributors. Although some universities may have few, if any, doctoral students who publish in the leading IS journals, they may have a significant number of faculty/staff and/or graduates who contribute. Table 17 shows the universities that have at least 25 publications in the leading IS journals by their graduates, doctoral students, and/or faculty/staff. Note that the top four universities in Table 16 are the same as the top four in 
UNIVERSITIES WHOSE GRADUATES, STUDENTS, AND FACULTY ARE THE TOP PUBLISHERS IN THE LEADING IS JOURNALS
One would assume that the universities with the largest number of research contributors would also produce the most publications. Table 18 shows the top 50 universities whose graduates, doctoral students, and faculty/staff published in the leading IS journals during calendar years [2001] [2002] [2003] [2004] [2005] . If two or more authors from the same university and classification (e.g. graduates) co-authored a paper, the university received one credit for the paper. If two or more authors from multiple universities co-authored a paper, each university affiliate received one credit. As shown, the top ranked universities in Table 17 are also generally the top ranked universities in Table 18 , but not always with the same rank. Although the University of Arizona has more total contributors (96), the University of Minnesota has more total publications (199 versus Arizona's 173). Although a university may be credited with a given publication, its affiliates may not have fully contributed. We therefore compared partial credit for each university. Table 19 shows the top 50 universities that received the greatest partial credit for publications by its graduates, doctoral students, and faculty/staff. University of Minnesota, University of Arizona, and Georgia State University have the highest ranks for affiliate publications, either by total count or partial credit. Although we expected similarity between Tables 18 and 19 , we were surprised by the high degree of consistency. Only two universities -University of Western Ontario and Syracuse University -appeared in Table 19, but not Table 18 . Obviously, universities with the largest number of graduates, students, and faculty have the greatest probability of producing more research. Some university affiliates may have multiple publications, some may have one, and others may have none. We have no data on the potential researchers who did not publish. However, we were able to determine the average number of publications by university and sub-category (graduates, doctoral students, and faculty/staff) for those researchers who did publish in the leading IS journals. Data for the top 50 universities are listed in table 20. The top five highest values for each category are bolded. As shown, University of Minnesota has the greatest number of publications among potential contributors, and also ranks within the top five for average number of publications in three of the four categories. Case Western Reserve also ranks high in three of the four categories, but has considerably fewer contributors (eight graduates, no students, and four faculty/staff). 
V. ASSESSING RESEARCH PRODUCTIVITY
It is very difficult to reach consensus on how to measure research productivity. Some universities only consider publications within pre-defined journals. This pre-defined list may include anywhere from one to hundreds of journals. Some universities consider all publications equally, regardless of prestige. Not only is the actual journal in question, but what about author contribution? Some universities strongly encourage co-authorship, while others insist on a certain number of singleauthored publications. There may also be concern over lead authorship. Does the third person on an article contribute as much as the first two, or does the first author contribute more than the other authors? Is a 20 page article twice as important as a ten page article? Is quantitative research more important than qualitative? These cannot be determined by merely reviewing the journals. We also need to know the preferences of the individual and/or university that wish to assess the productivity. Following are some of the more recent methods employed by IS researchers:
Grover et al. [1992] ranked the leading MIS research institutions by counting the number of pages of MIS research generated during 1982-1991 in five of the journals in which MIS researchers publish. Non-MIS publications were not included. Lending and Wetherbe [1992] reviewed MIS research from [1984] [1985] [1986] [1987] [1988] [1989] [1990] . They ranked the leading MIS research institutions, based upon MIS publications appearing in a list of thirteen journals, both IS and non-IS. Institutions were credited, based on partial counts of affiliated authors. Im et al. [1998] ranked the leading MIS researchers and institutions according to publications in six journals during 1991-1996. In addition to normal and adjusted count of authors, they also included a productivity score, based on the number of pages for each article and journal importance. Chua et al. [2002] studied "IS researcher-production" by reviewing IS research in a list of 58 journals from 1990-2000. The journal list included both pure IS and reference discipline journals. Straight (only consider first author), normal, and adjusted counts of authors were reported. They further assessed the data by using descriptive statistics and breaking the journals into "baskets" and assessing reliability. They described productivity of IS researchers as "lumpy" -meaning their production is not consistent over time. 
VI. SUMMARY AND CONCLUSIONS
The goal of this research was to investigate the distribution of the top IS researchers within the academic "market". We added to the extant research on journal ranking by reviewing journals within the past five calendar years for actual publications by university faculty members, doctoral students, and graduates of the universities. We believe that our findings can be valuable to the field of IS research in that it provides a means for assessing research productivity specifically within the IS field. Our results are of value for both IS researchers and institutions. It offers IS researchers suitable publication outlets and provides greater insight into the publication outlet focus of institutions. Additionally, research institutions are better able to compare their students, faculty, and graduates with others to aid in determining if they are producing high quality IS research.
Our journal selection was based on the most current rankings of IS journals. If we had selected a different basket of journals, our results would have been different. We do not purport that our method is the only or best method of assessing research productivity of IS researchers. There is simply no way to remove all the bias in a study such as this one. Some schools and/or researchers may view our selection of journals as too restrictive, while others may feel that we included too many journals, or that our choice of journals was not appropriate. Others may question whether publication in one of the more prestigious journals should receive the same weight. Some may question whether a peer-reviewed publication is better than one reviewed by an editorial board. Others may question whether we should evaluate a publication based on its merits, as opposed to the merits of the journal in which it is published. After all, some very good research has appeared in lesser journals, and poor research has appeared in better journals.
Chua et al. [2002] suggest that institutions create journal lists targeted toward their strengths and future objectives. We agree. However, we also contend that if Information Systems is to remain a distinct research field, the IS researchers should focus their publications on IS journals, as opposed to those geared toward other fields.
